Expression of tissue inhibitor of metalloproteinases-3 in human atheroma and regulation in lesion-associated cells: a potential protective mechanism in plaque stability.
Atherosclerotic plaque stability depends on the structural integrity of its extracellular matrix skeleton. The balance between degradation by matrix metalloproteinases (MMPs) and tissue inhibitors of metalloproteinases (TIMPs) may regulate plaque stability. Although MMP expression in atheroma is well documented, localization and control of expression of TIMPs in these lesions is incomplete. Extracts of atheroma (n= 14) had 5-fold higher levels of TIMP-3 than nonatherosclerotic tissue (n= 10). Plaques (n=24) contained abundant TIMP-1, -2, and -3 in macrophages in plaque shoulders, intimal-medial borders, and areas overlying the lipid core, as well as in medial smooth muscle cells, albeit in lesser amounts. These observations suggested that macrophages, a cell type not heretofore known to express TIMP-3, did so in atheroma in vivo. Further studies in vitro established the human macrophage as a novel source of TIMP-3 mRNA and protein. Human smooth muscle cells constitutively expressed TIMP-1, -2 and -3 proteins; platelet-derived growth factor and transforming growth factor-beta augmented levels of TIMP-1 and TIMP-3 but not TIMP-2. These findings suggest that regulated expression of TIMP-3, in addition to the presence of TIMP-1 and TIMP-2, counteracts MMP activity in atheroma and hence influences plaque stability.